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W e  a r e  g o i n g  to  th e  S a lk fo r  8  to  0  m o n ths , star t ing in  S e p te m b e r , a n d  h  
I h a ve  to  g o  to  G reece  fo r  two weeks  b e fo r e  th a t, so  let m e  b e  br ief. 

W h e n  o n e  d iscusses  w h e the r  chem is try c an  b e  r e duced  to  phys ics  it Is 
imp l i ed  th a t o n e  knows  w h a t p a r ts o f sc ience  l ie  i n  chem is try a n d  w h a t 
i n  phys ics.  N o w  th e  cu r i ous  th i n g  is th a t chem is ts d o  n o t cons i de r  
th e  p r o b l em  o f th e  o r i g i n  o r  th e  a b u n d a n c e  o f th e  e l e m e n ts to  b e  pa r t 
o f the i r  sub ject .  Y o u  wi l l  fin d  n o th i n g  a b o u t e i the r  o f th e se  top ics  
in, fo r  e x amp l e , th e  latest ed i tio n  o f Chem i s try by  Pau l i n g  a n d  h is  
s on  ( F r e eman , 1 0 75 )  a l t hough  th e r e  a r e  d iscuss ions  o f b osons , l ep tons , 
r ad i oac tivity, nuc l ea r  structure, e tc. 

A t first s ight  th is  Is a  tr iv ia l  ob j ec tio n  s ince  w e  n e e d  n o t spl i t  u p  
sub jects  exac tly as  tex t -books d o , b u t I be l i eve  th a t It p o i n ts th e  
way  to  a n  impo r ta n t d ist inct ion. In  sho r t, chem is try i nvo lves  th e  
p r ope r ties  o f th e  e l e m e n ts a n d  c omb i n a tio ns  o f e l e m e n ts ( t rad i t iona l ly  
a t m o d e r a te  te m p e r a tu r es  a n d  p ressures ) ,  th e  ex is tence o f th e se  e l e m e n ts 
b e i n g  ta k en  l a rge ly  as  g i ven . Th is  is b ecause  if a n  e l e m e n t's a to m io  
cha r ge  a n d  mass  is g i ven , h o w  It o r i g i na ted  makes  n o  d i f fe rence to  Its 
behav i ou r  n o w . It cou l d  h ave  b e e n  c rea te d  yes te rday  o r  1 0 0  yea rs  a g o . 
Its chem ica l  p r o pe r ties , th e se  two n umbe r s  b e i n g  g i ven , d e p e n d  on ly  o n  
th e se  two n umbe r s  a n d  o f cou rse  its p r esen t e nv i r o nmen t o f e lec t rons 
a n d  o the r  a to m s . C o m p a r e  N e w to n 's (o r  E inste in 's)  t rea tment  o f th e  
m o tio n  o f th e  so la r  system . The  masses , pos i t ions,  ve loc i t ies e tc. o f 
th e  p l a ne ts a r e  ta k en  as  g i ven . Th is  is n o t usua l l y  a n  ob j ec tio n  to  
say i ng  th a t p l a ne ta ry  m o tio n  can  b e  ' r educed  to  physics' .  

T h e  r e ason  I be l i eve  it impo r ta n t to  m a k e  th is  d ist inct ion expl ic i t ly 
is b ecause  you  h ave  a  con fus i on  In  you r  a r t ic le m b lch sp r i ngs  from  th e  
s a m e  sou rce . T h e  m a n u fac tu r e  a n d  p u ttin g  a o g e the r  n o w  o f a  ce l l  f rom  
its i n a n ima te  pa r ts is n o t th e  s a m e  p r o b l em  as  th a t o f th e  o r i g i n  o f 
l ife, th o u g h  th e  two ara istant ly  re la ted.  O n e  can  b e  s tud ied  in  th e  
p r esen t. T h e  o the r  Is necessar i l y  h istor ica l .  

Thus  in  d iscuss ing  any  sub ject  it is impo r ta n t to  d is t ingu ish  b e tween  
w h a t fe a tu r es  d e p e n d  st rong ly  o n  th e  pas t a n d  w h a t d o  n o t. The r e  is 
a l so  th e  p r o b l em  o f 'chance' .  If th is  Is i nvo lved  In  a n  impo r ta n t 
way  in  th e  h istory o f th e  sub ject  th e n  it wi l l  b e  doub l y  diff icult ( a n d  
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In practice often Impossible) to work out what actually happendd.‘ " ", ', 
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Thus no' real reductionist believes' that'everythihg can be explained. 
The problem then becomes what Is likely to be explainable and what is' ':I 
not. This is the key question but,lt ,would take one far too ,long to 
attempt an answer today, ,I. ., ', 
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In short, as I said, I don't at all disagree with your aonclusinns '. 
but I don't warm to the way you.have said It.,, Your claim that 'chemistry: 
cannot be reduced to physics*is being widely quoted by people who have 
simply forgottenwhat 'your'reasons were and are implying that there is _, 
some subtle flaw in what Is normally meant by this cl&m. ,Imyself 
believe that there are probably very tiportant'aspects of biology which 
are In principle not predictable in detail, I think the exact course 
of evolution is one of these things and our exact pattern of thoughts ~ S 
may well prove to be another. In both cases I believe, nevertheless,' 
that very Important facts and theories remain to be discovered. 'This (1 
will not allow detalled predictien but they will i l luminate the processes, 
just as qua+m,mechanlas does. But'perhaps you don't agree? $2'. : ;. 


